Abstract-This paper examines the impact of the combined U.S. state and federal mortgage interest deduction (MID) on homeownership attainment, using data from 1984 to 2007 and exploiting variation in the subsidy arising from changes in the MID within and across states over time. We test whether capitalization of the MID into house prices offsets the positive effect on homeownership. We find that the MID boosts homeownership attainment only of higher-income households in less tightly regulated housing markets. In more restrictive places, an adverse effect exists. The MID is an ineffective policy to promote homeownership and improve social welfare.
I. Introduction
O NE of the largest tax expenditures in the United States, under federal law and some state law, is the mortgage interest deduction (MID). It is justified as a means to broaden access to homeownership. There is some evidence, particularly from urban areas, that homeownership has important externalities. Hilber and Mayer (2009) find, however, that the positive externalities of homeownership may be confined to places with an inelastic supply of housing. A large literature suggests that in densely populated areas, homeownership is associated with lower crime rates, higher voting rates, more participation in collective action, and other benefits.
1 Much earlier work has investigated the impact of the MID on national homeownership rates, but to the best of our knowledge, no study to date has sorted out the extent to which the MID impacts may vary depending on local housing supply conditions. Since the externalities appear to depend on location, it is appropriate to consider how the benefits depend on location. This is the main objective of this paper. Using a measure of restrictions on new housing developed for 83 metropolitan areas in the United States (Saks, 2008) , we investigate how local housing market conditions and income status affect the way the MID influences household homeownership decisions. Our priors are that the impact of the MID may be positive or negative, depending on market conditions. The MID reduces the after-tax cost of homeownership for a given price of home. However, by increasing house prices, the MID increases the costs for downpayment-constrained households, and for all households, this increases the opportunity costs of homeownership and the transaction costs of purchasing a home. Our empirical analysis suggests that the MID has no discernible impact on the level of U.S. homeownership. However, the MID has a perverse effect in highly regulated housing markets. Because the supply of housing in such areas is inelastic, rather than boosting homeownership attainment, much of the MID is capitalized into housing prices. At the higher housing price, certain types of households (e.g., downpayment-constrained households) opt out of the market for owner-occupied housing, yet full capitalization of the subsidy and utilization of the housing stock can occur if the remaining market segment increases housing consumption in response to the subsidy. Only in markets with lax land use regulation does the MID have a positive impact on homeownership attainment, and the positive effect of the MID occurs only for higher-income households. Our cost simulations suggest that the subsidy cost per converted homeowner amounts to a staggering $28,397 per new homeowner per year.
These findings imply a disconnect between the context in which a market failure exists and the context in which the MID can correct the market failure. The proposition that homeownership creates positive externalities, that the MID creates homeownership, and therefore that the MID is a Pigouvian subsidy may be intuitive at first glance, but it is empirically false, for a subtle reason. Where a positive externality from homeownership is likely to exist, in inelastically supplied housing markets, we find the MID acts as a tax on homeownership. The MID does increase homeownership attainment in elastically supplied housing markets, but in these places, no positive externality from homeownership is likely to exist.
The remainder of this paper is organized as follows. Section II discusses related research. Section III examines the mechanisms by which the MID can affect incentives to own and presents a stylized present value model to illustrate these mechanisms. Section IV describes the measure we use to capture the MID tax subsidy to homeowners. Section V details the data and sample issues, outlines our empirical approach and identification strategy, presents our empirical findings, and discusses the quantitative significance and robustness of the findings. Section VI concludes. In several places, we refer interested readers to an online appendix that reports several additional robustness checks not discussed in detail here.
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II. Related Research
While the exclusion of imputed rental income of owneroccupied housing from taxable compensation is the key tax benefit to homeowners (Poterba & Sinai, 2008) , in the presence of asymmetric tax treatment of property owners (i.e., landlords versus owner-occupiers), the MID also represents a sizable tax break to owner-occupied housing. According to the tax law of the United States and most U.S. states, landlords are taxed on their net rental income. The interest on their mortgages is not a personal expense but an expense necessary to earn the rental income. Owner-occupiers do not pay taxes on their imputed rental income, yet they can deduct mortgage interest from their taxable income. A voluminous literature recognizes the importance of taking into account federal tax policy when examining housing market outcomes (Rosen, 1979; Dynarski & Sheffrin, 1985; Poterba, 1992; Turner & Smith, 2009) . Early efforts to determine the impacts of removing the preferential tax treatment of owner-occupied housing on homeownership attainment include papers by Rosen (1979) , Hendershott and Shilling (1982) , Rosen, Rosen, and HoltzEakin, (1984) , and Berkovec and Fullerton (1992) , and although the findings are not entirely conclusive, they suggest that the tenure choice impacts of removing the MID in isolation from other tax changes are likely to be small.
Several studies highlight the need to consider housing supply elasticities when examining the housing market impacts of tax reform (Capozza, Green, & Hendershott, 1996; Green & Vandell, 1999) . Capozza et al. (1996) maintain that the stock of prime residential land is inelastic, and thus altering the current tax treatment of owner-occupied housing will have price rather than quantity effects. In an examination of rent-price ratios in 63 metropolitan areas, Capozza et al. conclude that eliminating the mortgage interest and property tax deduction would reduce house prices by 2% to 13% depending on the metropolitan area. Using the Public Use Microdata Sample of the 1990 Census, Green and Vandell (1999) examine the likelihood of homeownership, controlling for state fixed effects in an effort to adjust for differing supply elasticities across states, and find that replacing the MID with a revenue-neutral tax credit would boost the national homeownership rate by about 5 percentage points. More generally, the importance of the supply elasticity in determining equilibrium prices in local housing markets is highlighted in recent papers such as Glaeser, Gottlieb, and Gyourko (2010) and Mayer (2011) .
Several papers document that the distribution of (primarily) federal housing tax benefits favors young and higher-income homeowners and homeowners residing in regions with high incomes and high house prices (Glaeser & Shapiro, 2003; Sinai & Gyourko, 2004; Poterba & Sinai, 2008) . However, high-income households also tend to be higher-wealth households and therefore they are likely to use equity financing to purchase their homes in the absence of the mortgage interest deduction (Gervais & Pandey, 2008) , thus further suggesting that the MID may have little impact on homeownership attainment.
Two papers broach the subject of state mortgage subsidies. Consistent with Capozza et al.'s (1996) finding that the tax subsidies to homeowners primarily generate price effects, Bourassa and Yin (2008) find that the combined state and federal mortgage interest deduction has an adverse effect on homeownership attainment of the young. In contrast, in an examination of state mortgage subsidies, Glaeser and Shapiro (2003) report that state homeownership rates are unrelated to the size of state subsidies. Taken as a whole, the research suggests that the MID may not be a particularly effective policy tool for boosting homeownership attainment. However, to our knowledge, no study to date has sorted out the extent to which the MID impacts may vary depending on local housing supply conditions, a task we turn to next.
III. Capitalization Effects and Homeownership
A. Individual Incentive and Market-Wide Effects
There are two channels by which the MID may affect a home buyer's incentive to own. First, a positive, direct homeownership incentive effect can occur because the MID reduces the after-tax interest costs for buyers who finance and itemize. This effect may increase the home buyer's willingness to pay and, thus, market demand along both the extensive and intensive margins (i.e., the decision to own and the amount of housing consumed). Second, as long as the supply of housing is not perfectly elastic, a home buyer's incentives are also affected by the indirect marketwide effect of rising house prices occurring due to the aggregate behavior of market participants in response to the 2 Available at http://www.mitpressjournals.org.
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subsidy. Through this channel, the subsidy, indirectly via raising house prices, increases costs for down-payment-constrained households, reduces the odds that severely constrained households can obtain a mortgage, and increases the transaction costs of buying a home.
Market adjustment is initiated by the direct incentive effect, by which the subsidy increases individual demand of households for owner-occupied housing but is then driven by the resulting aggregate market demand and supply responses. Due to an increase in the demand, the quantity of owner-occupied housing may adjust along three margins: conversions of nonresidential property, conversion of rental stock to owner-occupied use, and the quantity of land used for housing. The market-wide house price effect can be expected to be stronger in tightly regulated, inelastically supplied housing markets, wherein the MID can be expected to mainly induce a reallocation of housing space across individuals since increasing the supply of owneroccupied housing and conversion from rental to owneroccupied space are difficult. At one extreme, if the long-run supply of owner-occupied housing in an area is perfectly elastic (i.e., land use controls are lax and developable land is available in abundance), the equilibrium purchase price of housing can be expected to return to its presubsidy level. The subsidy in this case results in an expanded housing stock, an increased homeownership rate, and zero house price capitalization at the new equilibrium. At the other extreme, if tight regulatory constraints in a locale make the supply of owner-occupied housing perfectly inelastic, the subsidy will be fully capitalized into the purchase price of owner-occupied housing, the owner-occupied housing stock will not expand, and the subsidy fails to increase the homeownership rate (in fact, it may reduce it, as we point out below). The capitalization of the subsidy into house prices represents a one-time windfall gain for existing homeowners. In elastically supplied markets, no such windfall gain persists.
We speculate that the market-wide impacts of rising house prices may have adverse consequences for at least three types of households. First, households facing down payment constraints have three choices when house prices rise: (a) exit the market, (b) purchase later after they acquire more wealth to meet the higher down payment amount, or (c) own, but, to do so, accept increased leverage as the house price increase is rolled into the loan amount. In the event of rigid loan-to-value requirements, the household may not have the option of accepting higher leverage and may instead be priced out of the market. Second, residents with relatively short expected durations in a given location may opt out of the owner-occupied market when house prices rise due to increasing transactions costs of owner occupation. These transactions costs include realtor fees that are proportional to house values (Hsieh & Moretti, 2003) , financing costs, and opportunity costs (Haurin & Gill, 2002) . Third, home buyers who are relatively risk averse may opt out of the local market for owner-occupied housing due to the subsidy-driven increase in house prices. By driving up house prices, an increase in the MID will require an increase in the amount of a household's portfolio allocated to owner-occupied housing, an increase in the LTV, or both. A shifting of more assets into owner-occupied housing to meet a higher down payment decreases portfolio diversification and therefore increases the household's exposure to investment risk. Higher leverage similarly increases this risk. Greater exposure to investment risk, all else equal, is predicted to decrease the likelihood that households own (Turner, 2003; Hilber, 2005) .
In a setting with inelastic supply and heterogeneous households, certain types of households such as those detailed above may opt out of the market for owner-occupied housing as the asset price of housing rises, while other households remain in the market and boost housing consumption in response to the tax break induced by the MID. In a sense, those who are down-payment-constrained, have a short expected duration, or are relatively risk averse are bid out of the market. We thus speculate that at the aggregate market level, the total physical quantity of owner-occupied housing may remain unchanged, yet the homeownership rate may fall because the subsidy results in an increase in housing demand on the intensive margin: those who remain in the market take up the slack by increasing housing consumption in response to the subsidy.
B. Present Value Description
In this section, we examine in more detail the two channels by which the MID can affect homeownership incentives. To do so, we use a simple net present value (NPV) model of the purchase price a home buyer is willing to pay for a housing investment to illustrate the direct incentive effect of the subsidy. Second, we refer to a theoretical model by Glaeser et al. (2010) to assess the relevance of market-wide equilibrium effects. Third, we consider the effect of the MID on the NPV of a housing investment by allowing the MID to be reflected both directly and indirectly in the NPV expression. We find that the overall effect of the MID on incentives to own is theoretically ambiguous and depends on the housing supply elasticity as well as other factors. When housing supply is perfectly elastic, the MID will always have a positive effect on incentives to own. However, when supply is not perfectly elastic, our simulations suggest there are realistic scenarios when the MID can have an adverse effect on the incentives to own.
Asset market equilibrium requires that the price of a house equals the present value of its net service flows discounted at the individual's real after-tax interest rate (Poterba, 1984) . Let P 0 be the purchase price of a unit house in the initial period. For a holding period of N years, the NPV of the housing investment is 620 THE REVIEW OF ECONOMICS AND STATISTICS
where a t represents the loan to value ratio, P t is the house value, and R t is the rental value of the housing services generated by the housing stock in period t. d t equals the depreciation and maintenance rate on the housing stock, r t equals the nominal mortgage interest rate, t t represents the marginal tax rate, and d t represents the property tax rate in period t. MSR t is the mortgage subsidy rate at time t. i is the real after-tax discount rate. u is the transaction cost of selling the housing stock as a percent of the selling price, and L N is the remaining loan balance at the end of the holding period. The first term of equation (1) is the down payment amount, a cost incurred at the start of the holding period. The middle term is the net consumption value of the house (the rental value minus outlays), received in each year t, over the holding period. The third term is the net proceeds from the sale of the home at time N.
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Households may have different NPVs depending on their marginal tax rates, down payment constraints, and their expected duration in the property; however, in equilibrium, the marginal buyer's willingness to pay will equal the equilibrium price, which equates to marginal cost. Glaeser et al. (2010) present a model of homeownership on the extensive margin with worker heterogeneity and variable housing supply elasticity. While the objective of Glaeser et al. differs from ours, their model holds implications for the price effects of the mortgage subsidy rate (MSR) according to the supply elasticity, when the extensive margin is taken into account. This is the context of our NPV model (i.e., whether to purchase, whereby a condition for purchase is that the home buyer's NPV of the home investment is greater than or equal to the market price). Utility maximization ensures that buyer valuation on the margin just equals the cost of buying at time t; by modeling the supply side directly, Glaser et al. derive an equilibrium price expression in their equation (7) that depends on a number of parameters, including the value of the MSR. To generate a semi-elasticity of house prices with respect to the MSR that is a function of the housing supply elasticity, we differentiate the log of the Glaeser et al. equilibrium price expression with respect to the MSR. In what follows, we combine the market-wide potential price effects implied by Glaeser et al. in their equation (7) with the basic NPV model above to generate some implications regarding the decision to buy that embody both the individual incentive and market-wide effects.
We differentiate equation (1) with respect to the MSR, allowing for the direct effect of the MSR, the home buyer's tax break, and the indirect effect through market prices, @P 0 /@MSR, which yields
We assume that a one-time increase in the MSR will affect the purchase price, P 0 , not subsequent rates of house price appreciation, p t . Now consider the case of a perfectly elastic housing stock, which implies zero long-run house price capitalization. Setting @P 0 /@MSR ¼ 0 eliminates all but the second term of equation (2), resulting in an unambiguously positive effect of the MSR on the NPV. This positive effect is independent of the holding period and intuitively plausible: the MSR increases the home buyer's incentive to own by providing a tax break without inducing higher equilibrium prices. In this context, the comparative statistic is positive, but only for households that itemize deductions and such households tend to have a higher income. Thus equation (2) suggests that an increase in the subsidy will tend to increase the desirability of a house purchase for higher-income households in elastic markets.
In the case of a less than perfectly elastic housing stock, some extent of market-wide house price capitalization is implied and @P 0 /@MSR is positive. In this instance, equation (2) cannot be readily signed. As noted in section IIIA, we suspect that an adverse effect of a mortgage subsidy may arise for certain households, such as those that are downpayment-constrained. To examine whether this is so, we undertake the following thought experiment: What is the change in the NPV of a house purchase due to implementing a MSR at 26% (the mean MSR in our sample) when partial or full capitalization of the MSR into house prices occurs, households have a fixed amount (20% of the presubsidy house price) available for a down payment, and households vary in their expected duration in the property? To incorporate the supply elasticity and market-wide price effects, taking into account the extensive margin, we use the Glaeser et al. parameter assumptions and their equation (7) to evaluate the semielasticity of prices with respect to the MSR. We then compute the resulting equilibrium price change under two different assumptions about the housing supply elasticity: a supply elasticity set equal to 2 and 0. We also consider the change in the NPV assuming equilibrium house prices rise by the present discounted value of the subsidy 3 For simplicity we ignore capital gains taxes in equation (1). Since the Tax Reform Act of 1997, only capital gains on owner-occupied housing in excess of $250,000 for single households ($500,000 for married couples filing jointly) are subject to the tax. See Shan (2011) for a recent discussion.
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over a 20-year holding period. Note that even in the case of perfectly inelastic supply in the Glaeser et al. model, given the parameter values, the equilibrium price increase is smaller than the presented discounted value of the subsidy. 4 An increase in price equal to the present discounted value of the subsidy reflects demand on both the extensive and intensive margins, whereas the model by Glaeser et al. is one of demand on the extensive margin only.
The stylized story we are presenting is that the capitalization of the MSR into higher house prices is rolled into a larger loan amount post subsidy since the household has a fixed amount available for a down payment. While a potential home buyer will ultimately benefit from the MSR-induced higher value of the home at the time of sale, all else equal, the potential buyer will also experience higher annual operating and financing costs as a result of the MSR-induced increase in house prices. The simulation of equation (2) under the various scenarios is presented in web appendix table A1. Our simulations suggest that the MSR decreases the NPV of the housing investment for down-payment-constrained potential home buyers with short holding periods (up to three to four years) and under the assumption of inelastic supply, either assuming the price response implied by equation (7) of Glaeser et al. (2010) or assuming full capitalization. Our simulations suggest that a negative NPV is feasible even in the case of fairly (but not perfectly) elastic supply, but only for an unrealistic holding period of one year. The simulation is suggestive of a potentially noticeable negative impact of the MSR on the probability of homeownership in metropolitan areas with inelastic supply, particularly since most households in those places face down payment constraints and the median holding period in the United States is six years.
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While this is a stylized example, we think it is a plausible one for many potential home buyers. It is not intended to prove that an adverse effect of the MSR exists in inelastically supplied markets but that an adverse effect may exist. Next we empirically test for such an effect.
C. Measures of Housing Supply Elasticity
There is ample evidence that indices of the restrictiveness of land use regulation are good proxies for the housing supply inelasticity and thus for the potential for house price adjustment as a consequence of a demand shock or, conversely, expansion of owner-occupied housing through new construction. For example, Quigley and Raphael (2005) use a city-level index of regulatory stringency for California cities and relate this index to local house prices in 1990 and 2000.
They document that more regulated cities have more expensive housing and a slower growth in housing stock. They confirm that these more regulated places also have a lower price elasticity of housing supply. In a similar vein, Saks (2008) demonstrates that locations with relatively few barriers to construction experience more residential construction and smaller increases in house prices in response to an increase in housing demand. Lutz (2009) examines the effect of a large exogenous shift in property tax burdens induced by a 1999 school finance reform in New Hampshire. His estimates suggest that in most of the state, municipalities with a reduced tax burden experienced a large increase in residential construction. In the area of the state near Boston, the region's primary urban center, however, the shock cleared through price adjustment. Lutz attributes these differing responses to differing housing supply elasticities, likely caused by spatial differences in regulatory restrictiveness. Finally, Saiz (2010) uses a current measure of regulatory restrictiveness-the Wharton regulatory index that captures the restrictiveness of regulation around 2005-and relates this directly to measures of supply elasticity, demonstrating that more regulated metropolitan areas have more inelastic supply.
In the empirical analysis that follows, we employ a measure of regulatory restrictiveness, compiled by Saks (2008) , as our proxy for the responsiveness of the owner-occupied housing stock to changes in house prices. Saks (2008) derives a combined measure of regulatory restrictiveness for the late 1970s and the 1980s by using the simple average of six independent surveys conducted during this time period. The index is scaled to have a mean of 0 and a standard deviation of 1. The index ranges from 2.21 for New York (most restrictive) to À2.40 for Bloomington-Normal, Illinois. Generally, desirable coastal metropolitan areas such as New York, San Francisco, San Diego, Los Angeles, and Boston are most tightly regulated, whereas metropolitan areas in the Midwest and the South tend to have lax land use controls. However, there is considerable within-state variation in the regulatory index. For example, while most metropolitan areas in California are tightly regulated, the index ranges from þ2.1 for San Francisco to À0.32 for Orange County. Similarly, while metropolitan areas in Texas tend to have relatively lax regulation controlling the expansion of the housing stock, the index ranges from À1.18 for Dallas to þ0.98 for Tyler. The most extreme difference can be found in the state of New York. Whereas New York City tops the index table with þ2.21, BuffaloNiagara Falls is the second least tightly regulated place with an index of À1.96. (See Saks, 2008 , and in particular her table A2 for further details.)
Our regression analysis relies on the assumption that the Saks index is exogenous to individual tenure decisions. This assumption seems plausible for two reasons. First, the Saks index has the important advantage, compared to more recent measures of regulatory restrictiveness, that it essentially predates our sample period and hence is exogenous to (not determined by) subsequent changes in tax policies and 4 For example, assuming an initial purchase price of $200,000 and perfectly inelastic housing supply, as detailed in the online appendix table A1, using equation (7) and parameter values of Glaeser et al. (2010) , we find the equilibrium price increase resulting from implementing an MSR of 26% equals $43,628. In contrast, the discounted present value of a subsidy equal to 26% on a $200,000 house value over a twenty-year holding period is $51,942. 
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THE REVIEW OF ECONOMICS AND STATISTICS subsequent housing tenure decisions (and changes in homeownership rates) during the 1990s and 2000s. 6 Second, the index captures regulatory restrictiveness at the MSA-level (not at the local level, where planning boards are elected), and we control for MSA-level fixed effects that capture time-invariant unobservable MSA-level specific characteristics (e.g., the city-specific prospects for long-run future business investment) that may jointly determine past regulatory constraints and future individual tenure decisions. It is therefore plausible to assume that our measure of regulatory restrictiveness is uncorrelated with the error term. The Saks index may also be preferable over geographical or physical constraints measures. First, whereas tight regulatory constraints may always be binding and magnify price responses to demand shocks even if ample developable land is available, places with lax regulation and comparably little developable land may still have quite elastic supply. Various studies are indicative that geographical and physical constraints may be affecting price responses to demand shocks only in highly urbanized areas such as Boston or the Greater London area (Lutz, 2009; Hilber & Vermeulen, forthcoming) . Third, in contrast to geographical constraints, regulatory constraints may also complicate or hinder the conversion of existing housing that is suitable for renter occupation to housing that is more amenable for owner occupation, thereby limiting the quantity supplied of owner-occupied housing.
For these reasons, we conduct our empirical analysis with the index measure generated by Saks (2008) . In this context, Saks's finding that in more strictly regulated metropolitan areas house prices respond more strongly to changes in housing demand is particularly reassuring, as it supports our implicit assumption that in more tightly regulated places (defined as in our study), the extent of capitalization of demand factors (e.g., the mortgage subsidy), is greater. In a further attempt to confirm our implicit assumption that house price capitalization effects are greater in more tightly regulated places, we conduct a simple test of the proposition that regulatory restrictiveness affects the extent to which the mortgage subsidy rate raises house prices within our sample. Table A2 in the appendix reports the results of regressing the log of the house price index on the MSR (panel A) and the house price appreciation rate on the percentage change in the MSR (panel B), respectively, controlling for year and MSA fixed effects as well as state and MSA time trends. Results are reported separately for highly regulated places (all metropolitan areas with regulatory stringency of at least 1 standard deviation above the mean) and little regulated places (all metropolitan areas with a regulatory stringency of at least 1 standard deviation below the mean). The results in both panels confirm that more regulated places have a much greater extent of capitalization of the MSR. The effect is between four and twelve times as large in the more regulated places and is statistically significant only in those places. While this is a preliminary and rather coarse look at capitalization, it is suggestive.
It is also worth noting that other studies (e.g., Quigley & Raphael, 2005 , for the United States; Hilber & Vermeulen, forthcoming, for the United Kingdom) that use different measures to proxy for regulatory stringency also come to the same conclusion: house prices react more strongly to demand shocks (i.e., the extent of house price capitalization is greater) in more tightly regulated markets and hence, all else equal, housing is more expensive in those markets. Finally, in addition to the regulatory control, the homeownership specifications we estimate control for housing stock composition in the census tracts in which the households reside in order to capture at least in part the other aspect of housing supply elasticity: the extent to which the existing rental stock can be converted to owner-occupied use.
IV. Measuring the Combined State and Federal
Mortgage Interest Deduction
Our key variable of interest is the combined federal and state subsidy to home owners through use of the federal and state (where applicable) mortgage interest deductions. While data reported in the PSID allow for the construction of each household's mortgage interest paid, itemization status, and an approximation of the marginal tax savings the household receives from claiming the MID, using the household's actual marginal tax savings from the MID is not appropriate. The household's actual mortgage subsidy rate is a complicated function of the household's characteristics that also determine the likelihood of homeownership and would therefore be endogenous in a tenure choice model. Instead, we use a measure generated in the spirit of Cutler and Gruber (1996) that is correlated with the individual's mortgage subsidy rate, but exogenous and not correlated with the other determinants of homeownership. This measure is the NBER average state and federal combined mortgage interest subsidy rate, which is publicly available and generated by the NBER based on a large, fixed, nationally representative sample of 1995 individual tax returns for each state and year, provided by the Statistics of Income Division of the U.S. Internal Revenue Service.
The NBER measure is generated as follows (Feenberg & Coutts, 1993) . State and federal income tax liabilities owed by a large sample of taxpayers in each state in each year are calculated, holding the sample and income distribution fixed. The mortgage interest is then increased by 1% for each taxpayer, the state and federal taxes are recalculated, and the mortgage interest subsidy is generated as the ratio of the additional tax (savings) to the additional mortgage interest. The measure captures the tax savings from an additional dollar of mortgage interest, or, equivalently, the marginal subsidy rate on mortgage interest. The average MSR in a given state and year is then computed by averaging over taxpayers by state and year.
The NBER measure has a number of desirable features. First, it varies only due to changes in the federal and state tax laws, not due to changes in income or other household characteristics of the taxpayer sample. Second, using a large microsample to generate a taxpayer-level subsidy measure and then averaging over all taxpayers by state and year captures the nonlinearity and richness in the tax code that would not be captured by the use of a more aggregated approach (such as running state median income through a tax calculator). Moreover, because the NBER MSR measure is the simple average of all taxpayers' MSRs, we can derive the marginal effect of interest, the variation of the impact of the MSR by income status, without having an income-specific measure of the MSR: the marginal effects by income status controlling for the average MSR by income group and the marginal effects by income status controlling for the NBER MSR will be proportional (by a factor equal to the number of income categories).
8 Third, using the average MSR in the state and year in which a household is observed provides an exogenous measure of the MSR for our household-level analysis.
As presented in section IIIA, there are two effects of the MSR. First is the direct incentive effect of the subsidy for individuals. By use of the noted interaction terms, we can sort out the incentive effects by income group. Second is the indirect effect on house prices through the average market effect-essentially a reduced-form effect. As presented in section V, we empirically distinguish the incentive versus market effects by controlling for supply conditions. The MSR controls are capturing the incentive effect, and the degree of regulatory restrictiveness interacted with the MSR captures the market price effect. In models that fail to control for the supply elasticity, the MSR effect would be a combination of the incentive and market effects.
The variation in the combined state and federal NBER measure across states and within states over time can result from changes in the federal tax code, the state tax code, or both. The federal subsidy rate is affected by changes in the federal tax code that alter income definitions, itemization status, and marginal tax rates in particular. During the time period we examine, there are five major instances of federal tax law changes. These occur in 1986, 1993, 1997, 2001, and 2003 . Reductions in marginal tax rates at the federal level may arise due to tax reform, as in the Tax Reform Act of 1986 (TRA86), or fiscal stimulus (2001 and 2003 Bushera tax cuts), but in both instances they reduce the value of the federal MID. In contrast, the 1993 and 1997 tax law changes increased marginal taxes rates, increasing the value of the federal MSR, but they also put in place phase-outs on some itemized deductions. Although states have a high degree of sovereignty in designing their tax codes, changes in the federal tax code may directly or indirectly trigger changes in state tax laws. For example, a change in federal marginal tax rates changes the value of deducting state taxes paid (income, sales, and property), which can affect the mix of tax instruments used at the state level.
9 Changes in federal tax structure can also directly affect the value of a state-level MID. For example, eight states have reciprocal deductibility whereby federal taxes are also deductible from state taxable income (Fisher, 2007) , and therefore changes in federal taxes paid affect the state marginal tax rate faced by the taxpayer and hence the value of the state MSR.
Some changes in the state MSR come about independent of changes in the federal tax code. States implement tax law changes when state fiscal crises arise or to mimic neighboring states' policies (Howe & Reeb, 1997) . A series of papers has examined the impact of tax competition between states on state tax law structure (Besley & Case, 1995) . Heterogeneity in state tax structure also arises due to variation in states' efforts to rely on taxes that allow an ''exporting'' of tax burdens to nonresidents. This includes the example of relying on tax sources that are deductible from federal taxable income. Other examples include the use of sales and business taxes that are expected to be shifted to residents of other states (Fisher, 2007) .
In general, state income tax structures are not uniform across states and do not necessarily conform to the federal tax structure (Fisher, 2007) . Based on the variation in state tax structures and states' reactions to changes in federal tax structure, we expect that the variation in the MSR across and within states over time may be large. To determine if this is indeed the case, we examine a second NBER series, the average net state mortgage interest subsidy by state and year, which we refer to as the state MSR. A state's MSR gives the mortgage subsidy rate arising from the state income tax structure. This NBER series is constructed in the same manner as the combined mortgage interest subsidy but is derived from the state income tax liabilities only of the fixed 1995 taxpayer sample. . 8 To see this is so, consider a simplified example with two types of households: high income (D 1 ¼ 1) and low income (D 2 ¼ 1). Let X 1 equal the MSR received by high-income households and X 2 equal the MSR received by low-income households. Then the NBER MSR measure can be expressed as X ¼ (X 1 þ X 2 )/2. A regression controlling for X 1 and X 2 (interacted with D 1 and D 2 , respectively) will yield coefficient estimates that equal two times the corresponding estimates from controlling for X (interacted with D 1 and D 2 ).
9 A strong consensus exists in the literature that the federal deductibility of state taxes (income, sales, and property) causes states to rely more heavily on these sources of revenue than on non-federally deductible taxes (Feldstein & Metcalf, 1987; Feenberg & Rosen, 1986; Metcalf, 2011; Holtz-Eakin & Rosen, 1988 How much of the variation shown in table 1 is common across states and hence would be swept up by year fixed effects? Figure 1 shows the variation in the state MSR by state over time.
11 No typical pattern emerges. The subsidy 
V. Empirical Analysis
A. Data and Sample Issues
This paper uses data from multiple sources. The primary data source is three decades of data from the confidential version of the PSID, a longitudinal survey of familiesfrom whom we (confidentially) know their census tract of residence-that has been carried out continuously since 1968 and provides a unique opportunity to follow households over time and across space. 12 We select all PSID households observed from 1984 to 2007. We begin the panel in 1984, the first year in which the PSID collects information on the household wealth holdings. Data are collected annually until 1997 and biennially after 1997, pro- 
WI
The series are the NBER SOI average net state mortgage subsidy rate (MSR) in each state and year and show the state-level mortgage interest subsidy rate. The series are generated based on a large, fixed, representative sample of U.S. taxpayers (the income distribution is held fixed) and vary only due to changes in federal and state tax laws that affect specifically state-level income tax structure. States not pictured do not have a state-level MSR during the time period considered. All graphs are normalized to a range of 5 percentage points, except Oklahoma, which has a range from 0 to 7 percentage points.
12 The PSID tract and MSA location indicators are confidential data from the PSID GEOCODE data files and can be obtained from the PSID under special contract. These data are not available from the authors.
626
THE REVIEW OF ECONOMICS AND STATISTICS viding up to nineteen observations per household. 13 The data include (a) the original 1968 PSID core sample of 5,000 households selected as a random cross-section sample of the U.S. population with an additional low-income sample and (b) persons living within a household unit that enter the sample as a separate household when they form their own household. The PSID reconstituted its sample in 1997 by dropping one-third of the core sample, changing to biennial data collection, and reformatting sample weights. Thus, our sample includes only households observed from 1984 through 2007, roughly two-thirds of the original core sample. All of the household data used in this study are collected in each year of observation, except wealth data. Prior to 1997, the wealth data are collected every five years. After 1997, they are collected with each survey. For the pre-1997 wealth data, we apply a linear function to impute annual estimates of total net wealth.
In addition to the confidential version of the PSID, we use four secondary data sources, all publicly available, that report data at the tract, metropolitan area, or state level. The NBER provides the mortgage subsidy rate, our key variable of interest discussed above, as well as a property tax subsidy rate (generated similarly). Our second source is the Federal Housing Finance Agency (FHFA). From the FHFA we derive mortgage interest rate data as well as house price indexes.
14 Specifically, the FHFA provides data on metropolitan and state average effective mortgage interest rates at the time of mortgage origination for conventional, singlefamily, nonfarm loans. The data are from the FHFA's Monthly Interest Rate Survey and are computed based on fully amortized loans. Refinances, nonamortized loans, and balloon loans are excluded from the FHFA data, as are nonconventional loans (www.fhfa.gov). We use metropolitanarea data whenever available and state-level data for PSID households that are not residing in one of the FHFA reported metropolitan areas. The effective mortgage interest rate is the contracted rate adjusted for fees and charges. We use the mortgage interest rate data as part of the user cost controls in a robustness check of our main specifications. The house price index and appreciation data, used in web appendix table A2 as well as in specifications controlling for the relative cost of homeownership, also come from the FHFA. FHFA produces public use house price indexes at the metropolitan and state levels using a repeat sales methodology and data on single-family properties whose loans have been purchased or securitized by Freddie Mac or Fannie Mae over the years (see www.fhfa.gov). As with the FHFA interest rate data, we use the metropolitan-level indexes where available and the state-level indexes for households that are not residing in one of the FHFA metropolitan areas. The third source is the 1980 U.S. Census, which provides tract-level data on the composition of the housing stock. The specific variables we examine include the share of housing units in the tract that are single family and the share of units that are in multiplexes (structures with five or more units). We use the 1980 composition of the housing stock as it will be exogenous in an analysis of the probability of homeownership after 1980. Finally, as noted in section IIIC, we use the metropolitan-level regulatory index generated by Saks (2008) as a measure of the housing supply inelasticity. We link all of these data to PSID households using confidential PSID geographic location information.
The final sample contains 4,197 households corresponding to 53,279 household-year observations residing in metropolitan and nonmetropolitan areas for the base empirical specifications and 2,620 households corresponding to 29,621 household-year observations residing in metropolitan areas for which we have Saks (2008) regulatory index data. Roughly 2.5% of households move to a different state and 4% of households move to a different MSA in any given year. All dollar amounts are adjusted to 2007 dollars using the urban Consumer Price Index. All analysis is weighted using the PSID 2005 sample weights.
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B. Empirical Approach
We estimate the following base specification for household i in location j at time t as a linear probability model:
where MSR is the mortgage subsidy rate, which is expected to have a positive coefficient to the extent that it facilitates homeownership. The household's MSR varies over time even if the household does not move at all or moves only within the state. This is because the MSR varies within state over time. X is a vector of household characteristics that vary over time, L is a vector of time-invariant and timevarying location controls, and D is a vector of individual fixed effects. The vector of time-varying household characteristics includes controls for total family income, total net wealth, age of head, marital status, children, and unemployment of head and spouse if present. We control for income 13 Due to missing data, we allow for an unbalanced panel in our analysis in order to include the greatest number of households. Our full regression sample underlying the specifications reported in table 4 consists of 53,279 observations, which is roughly 67% of the fully balanced sample. Nineteen percent of households are observed every year, roughly 50% are observed in at least fourteen years, and 15% are observed for five years or less. The sample underlying the regulatory interaction specifications reported in table 5 is slightly more unbalanced. Due to missing values, this sample consists of 29,621 observations, which is roughly 60% of the fully balanced sample.
14 Until 2008, the most recent entity to generate the interest rate series was the Federal Housing Finance Board (FHFB). It was combined with OFHEO in 2008 to form the FHFA. 15 The PSID sample is not representative of the U.S. population without the application of sample weights. The post-1997 weights are stratified to the U.S. population according to data from the Current Population Survey. See Heeringa and Connor (1999) 
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by the use of three income categories: low, moderate, or high income. A low-income household is one whose annual income is less than or equal to 80% of state median income; moderate-income households include households with incomes between 80% and 120% of state median income, and high-income households are those with incomes above 120% of state median income. 16 The vector of location characteristics includes tract-level housing composition controls (the share of housing units that are single family units and the share of housing units in multiplexes), MSA fixed effects, and state fixed effects. The rationale for including both MSA and state fixed effects is that not all households reside in MSAs. The state fixed effects provide location controls for those places. Also, there could be unobservable time-invariant effects at the MSA and state level. We also estimate equation (3) with MSA and state time trends to control for unobserved factors at the MSA and state level that may affect homeownership attainment and may be changing over time. We estimate equation (3) with a cluster correction to generate standard errors that are robust to heteroskedasticity and clustering on two dimensions: households and State Â Year. We simultaneously cluster on these two dimensions to address the possibility that the errors may be serially correlated or spatially autocorrelated at the state level. While clustering on households deals with the serial correlation issue, clustering on State Â Year addresses the possibility of spatial autocorrelation at the state level. 17 We also run specifications that allow for a differential impact of tax subsidies depending on the household's income by interacting MSR with income status.
One advantage of estimating equation (3) as a fixedeffect model is that household fixed effects capture all unobserved heterogeneity in household characteristics, such as race/ethnicity of the household head, that are time invariant. To the extent that households do not move, the fixed effects also capture time-invariant location characteristics (at neighborhood, municipality, county, state, region, and national levels). However, households do move across space, and we observe such changes in our panel. As a result, we also include the location controls discussed above. Regarding total net wealth, note that changes in net asset wealth are driven in part by changes in income. Hence, once we control for fixed effects and household income, the impact of household net wealth on homeownership attainment can be expected to be quite limited.
The use of state fixed effects in our empirical setup implies that we identify the effect of the MSR on the propensity to own off of variation in the MSR over time within states as well as across states. As noted above, the household's MSR varies over time even if the household does not move at all or moves only within state. This is because the MSR varies within state over time. The household fixed effects allow us to also identify off of across-state moves. Being able to use across-state moves in addition to withinstate moves is arguably an added benefit of our approach, particularly since across-state moves are often associated with substantive changes in the MSR. However, importantly, the household fixed effects do not preclude us from identifying off of within-state moves or nonmoves. In fact, most of the variation in the MSR of households is driven by within-state changes of the MSR over time, which affect both within-state movers and nonmovers. Only roughly 3% of all changes in the MSR are driven by across-state moves. We document the relevance of the two sources of variation (i.e., arising from changes in the MSR within state over time or arising from moves across states at different points in time) in the section VC.
One concern with across-state movers is that they may not be similar over time and across states, and this may lead to a selection bias. In particular, households that move across states may be different from the rest of the population (i.e., nonmovers and within-state movers), and it may be the characteristics of the across-state movers that explain our estimated effects rather than the subsidy rate itself. To address this concern, we check for whether our results are being driven by across-state moves. To do this, we reestimate our core specifications but additionally include Household Â State fixed effects in order to control for all statespecific unobserved characteristics of across-state movers.
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Put differently, for each household, we exploit only withinstate variation in the MSR, ignoring variation that arises from across-state moves.
To explore the impact of regulatory restrictiveness, we estimate the following specification for household i in location j at time t, again, as a linear probability model: 17 The reported standard errors are similar to those generated in specifications that use only a Huber-White sandwich estimator to correct for heteroskedasticity and those resulting from specifications that cluster only on households but not on State Â Year groupings. Clustering by state is problematic in our empirical setup because households move across states over time so the panels are not nested within state clusters (but they are nested within a given state and year). 18 To see how we construct the Household Â State fixed effects, consider an example. Suppose a household resides in two states during our observation period: the household is observed living in California and then moves to Texas. We create two mutually exclusive indicator variables for this household: the first equals 1 in each year the household is in California and 0 otherwise. The other equals 1 in each year the household is in Texas and 0 otherwise. These fixed effects ensure that we only identify off of changes in the MSR that are not due to households moving across states.
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where reg equals the value of the regulatory index, scaled to have a mean of 0 and a standard deviation of 1, with higher values of the index indicating greater regulatory restrictiveness and hence more inelastic housing supply. The theoretical considerations presented in section III suggest that a 2 < 0: the positive impact of the subsidy on homeownership attainment ought to be weaker (and the negative impact stronger) in more regulated metropolitan areas. Note that reg jt varies in the panel even though our regulatory proxy is time invariant and varies only by location. This is because reg jt varies as households move between metropolitan areas and thereby move from more to less restrictive places and vice versa. We also run specifications where the regulatory index is interacted with the MSR and with income status in order to investigate the extent to which different income groups are differentially affected by the mortgage subsidy rate in different regulatory environments. As with estimating equation (3), we estimate equation (4) simultaneously clustering on households and State Â Year.
Missing from the analysis so far is a control for the relative cost of homeownership: the cost of housing services in the owner mode relative to the cost of housing services in the rental mode. In studies of homeownership, the annual cost of housing services in the owner mode is generally approximated as the user cost of housing, which is a household-specific variable measuring the expected consumption value of the housing services from purchasing a home. The user cost is the sum of depreciation and maintenance costs, the after-tax opportunity cost of the down payment, the after-tax mortgage interest payments, and after-tax property tax payments minus the expected, nominal capital gain on the housing structure (Poterba, 1984) . Of these components of user cost, equations (3) and (4) control for the MSR. As a robustness check, we also run the models in equation (4) adding controls for additional determinants of user cost: the FHFA reported effective mortgage interest rate, the NBER property tax subsidy rate, and the FHFA contemporaneous house price appreciation rate, as well as the price of rental housing, which we control for as the average annual rent in the city and year in which the family is observed.
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C. Results
Table 2 presents population-weighted summary statistics for the full sample and the regulatory restrictiveness subsample. Table 3 summarizes the sources of variation in the MSR. Table 3A reports the distribution of moves by type (within state and across state) for the full regression sample according to five possibilities: no change in the MSR, a change in the MSR, and then by three different magnitudes of change in the MSR. Categories 1 and 2 in table 3 show that there are 50,216 household-year observations in the panel for which we observe data from one year to the next. Of these, 49,873 household-year observations experience a change in the MSR from the prior year and 343 do not. Among the 49,873 household-year observations that experience a change in the MSR since the previous year, the vast majority, 97%, are not across-state moves. Category 1 shows that some moves occur both within and across states, even though the MSR is unchanged. Category 2 shows that we observe 9,161 household-year moves that are accompanied by a change in the MSR. Of these, 7,653 are withinstate moves and 1,508 are across-state moves. Note that among identified moves in category 2, 84% are within-state moves (this percentage may actually be a little higher since we cannot identify within-Census-tract moves). 20 When we consider the distribution of moves by type for varying degrees of change in the MSR, we see that only for the most substantial changes in the MSR (5% or higher), as shown in category 5, the across-state moves dominate the sample, but they are not the only source of variation. Of the 372 household-year observations that experience a change in the MSR greater than 5% from one year to the next, 55% are associated with across-state moves, the remaining changes are associated with either within-state moves (6%) or nonmoves across tracts (39%). Households that elect not to move when the MSR changes also provide identification of the impact of the MSR on homeownership attainment. In fact, in principle, nonmovers can also change their housing tenure: renters can buy their rental property and homeowners can sell and lease back their homes. Table 3B documents the equivalent statistics for the regression sample with information on regulatory restrictiveness. Overall, table 3 illustrates that the variation in the subsidy arises mainly from within-state changes in the MSR over time (affecting both within-state movers and nonmovers) and, to a lesser extent, time-varying across-state differences (affecting across-state movers). Table 4 reports the results for the baseline estimations on the full PSID sample. Column 1 provides results for the specification that includes only the MSR, household controls, and household fixed effects. Column 2 then adds location controls (the housing composition variables, MSA 19 The remaining terms in the user cost formula, depreciation and maintenance, are each typically set to a value of 0.02 (see Poterba, 1992) , and thus would be part of the constant in an estimation. For the rent data, we compute the average self-reported rent in the PSID in the city and year in which we observe the household. For households residing in nonmetropolitan areas or metropolitan areas with a relatively small sample size (fewer than 100 PSID respondents), we compute a regional rent based on the metropolitan areas being located in one of the nine census divisions. 20 We use 1980 census tract indicators and boundaries from the confidential PSID to identify whether households moved in any particular year. A household is identified as a mover household if a change in the tract occurs. It is identified as an across-state mover if the state changes as well. We cannot categorize moves that occur within the tract. While the PSID does have variables that indicate moves, these indicators are not consistent over the 1984 to 2007 time period. Since all within-census tract moves are also within-state moves, table 3 may underrepresent the share of within-state moves. It is important to emphasize that while table 3 does not capture within-census tract moves, our empirical analysis does. We pick up every move for which there is a change in tenure status. That is, if a household changes tenure status within tract over time, we capture that move through a change in tenure status.
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fixed effects, and state fixed effects). Column 3 adds year fixed effects, column 4 adds state time trends, and column 5 adds MSA time trends. Column 6 includes all of these controls and allows for separate effects of the MSR by income group. Across all six specifications, the key variable of interest, the MSR, has no statistically significant impact on the likelihood of homeownership, not even for the highestincome households, in column 6, who tend to receive the greatest tax breaks from this feature of the tax code. This result is consistent with Glaeser and Shapiro (2003) and suggests that, on aggregate, this very costly tax subsidy to U.S. homeowners has no discernible impact on the likelihood of homeownership attainment.
The control variables all generate results that are sensible, intuitive, and robust across all models. Income, wealth, age, being married, and having children all positively affect the likelihood of homeownership, with income and being married having particularly large impacts: based on the coefficients reported in column 5, high-income households are 13.8 percentage points more likely to own than low-income households; being married increases the likelihood of homeownership by 17.1 percentage points. An episode of head or spouse unemployment lowers the likelihood of homeownership by 4 and 3.2 percentage points, respectively. The location controls indicate that the composition of the housing stock matters for homeownership attainment: a greater fraction of single-family units boosts homeownership attainment, whereas a greater fraction of multiplexes lowers it. homeownership vary by location? Specifically, we report results for specifications where the MSR is interacted with regulatory tightness and with income status. Our proposition, theoretically motivated in section III, is that in more regulated places (with inelastic supply), the tax subsidies get capitalized into house values rather than expand the (owner-occupied) housing stock and thereby have little impact on homeownership attainment or may in fact have a negative impact, for example, because homeownership becomes comparably less attractive for down-payment-constrained households with short expected durations in their homes. Columns 1 to 3 allow for the impact of the MSR to vary by regulatory restrictiveness on the full sample for which we have regulatory data, with column 2 adding state time trends and column 3 also adding MSA time trends. Columns 4 and 5 further decompose the impact of the MSR on homeownership attainment by interacting the subsidy with regulatory restrictiveness and with income status. Column 4 adds state time trends to the standard controls; column 5 adds MSA time trends. Columns 6 and 7 replicate the specifications reported in columns 3 and 5 except that columns 6 and 7 additionally control for Household Â State Fixed Effects. The last two specifications allow us to test to what extent our results may be driven by across-state movers who may be quite different from the rest of the population. The inclusion of Household Â State Fixed Effects controls for all state-specific unobserved characteristics of across-state movers. Put differently, for each household, we exploit only within-state variation in the MSR, ignoring any variation that arises from across-state moves. Columns 1 to 3 indicate that the MSR has no statistically significant impact on the likelihood of owning if a household lives in a metropolitan area with an average degree of regulatory restrictiveness. If a household lives in a place with relaxed land use controls (with a regulatory index below 0), the MSR will have a positive impact on homeownership attainment, whereas the effect is negative in more tightly constrained locations (with a regulatory index above 0), in line with our theoretical conjectures. According to column 3, evaluating the regulatory index at its sample mean of 0.191 suggests that the marginal effect of a 1 standard deviation increase in the MSR is negligible, increasing the homeownership rate by 0.03 percentage points. Evaluating the regulatory index at its extreme values of À2.4 (Bloomington-Normal, Illinois) and 2.21 (New York, New York) generates the following range: a 1 standard deviation increase in the MSR increases the likelihood of homeownership by 3.5 percentage points in the least regulated place and reduces the same by 2.7 percentage points in the most tightly regulated place.
Referring to columns 4 and 5, we see that a further decomposition is insightful. It reveals that the impact of the subsidy on homeownership attainment by regulatory status varies considerably by income status. Our findings indicate that the subsidy has no effect on the likelihood that lowincome households will attain homeownership, regardless of the regulatory status of the city in which they reside. We conjecture that this result is a combination of two stylized facts: housing markets are segmented and very few lowincome households itemize. 21 Previous research indicates that housing markets tend to be segmented at the submetropolitan level by house value (e.g., Case & Mayer, 1996) . Low-income households, which typically are nonitemizers, tend to own lower-valued houses and live in housing tracts with other lower-income households (Belsky & Duda, 2002) , suggesting that for middle-or high-income households, the low-income housing tracts may not be a substitute for the higher-end housing in tightly regulated markets. We use 1980 census tract indicators to identify whether households moved in any particular year. A household is identified as a mover household if a change in the census tract occurs. It is identified as an acrossstate mover if the state identifier changes as well. We cannot categorize moves that occur within tract, and hence the displayed statistics slightly underrepresent the fraction of within-state moves. The probability that a household moves tract from one PSID period to the next is 18.3% in the full regression sample and 19.8% in the sample with information on regulatory restrictiveness. The total number of observations reported in this table differs from the regression samples because this table considers changes in the MSR from one year to the next for all observations in the regression sample with available information. The full regression sample consists of 53,279 observations. We do not compute changes in the MSR for the 2,342 observations in 1984, as 1983 is not in our regression sample. For a further 721 observations, no census tract information is available for the previous year, resulting in a total of 50,216 (343 þ 49,873) Poterba and Sinai (2008) report in their table 2 that only 23% of low-income homeowners (those earning less than $40,000 in 2003) itemize, whereas over 98% of high-income homeowners do (those earning $125,000 or more).
To the extent that there is indeed no (or very little) substitutability between low-income and higher-income housing and the MSR generates little benefit for low-income homeowners, economic theory predicts that the MSR may not affect the demand for lower-end housing and thus will have no effect on the price of lower-end housing, independent of the supply price inelasticity proxied by our regulatory constraint measure. Taking these considerations into account, our finding that the MSR has no effect on homeownership attainment of low-income households appears to be quite plausible.
The coefficients on the three-way interaction terms (Income status Â MSR Â Regulatory index) for moderate-and high-income households in columns 4 and 5 are statistically significant and meaningful. Consider column 5, which includes MSA time trends in addition to state time trends. Evaluating the regulatory index at its extreme values generates the following range for moderate-income households: a 1 standard deviation increase in the MSR increases the likelihood of homeownership attainment by 3.3 percentage points in the least regulated location and reduces it by 3.3 percentage points in the most tightly regulated place. For highincome households, the impact of a 1 standard deviation increase in the MSR on the likelihood of homeownership ranges from a 4.7 percentage point increase (least restrictive) to a reduction of 3.0 percentage points (most restrictive).
Columns 6 and 7 report the findings of our robustness check whereby we include Household Â State fixed effects 
D. Quantitative Effects
One way to gauge the cost of the MID is to compute the cost per net new homeowner created by the MID. To do so, we first determine the net number of households that are hypothetically moved into homeownership as a result of the Cluster-robust standard errors in parentheses (statistics are robust to heteroskedasticity and clustering on households and stateÂyear). ***p < 0.01, **p < 0.05, *p < 0.1.
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mortgage interest subsidy. Using the specifications in tables 4 and 5, we compute the probability of homeownership for each household with and without the mortgage subsidy. If in a given year the subsidy moves a household from a less than 50% likelihood of homeownership to a likelihood that exceeds 50%, the household is counted as moving from renting to owning. If the household's likelihood of homeownership decreases from above 50% to less than 50% as a result of the subsidy, this household is counted as moving from owning to renting. If the household does not experience a change in the likelihood of homeownership that crosses the 50% threshold, the household is counted as not having experienced a change in its tenure status.
We then compute the fraction of the sample that falls into each category: moving from renting to owning, moving from owning to renting, or having no change in tenure status. The net impact is computed as the percent of the sample moved into homeownership minus the percent of the sample moved out of homeownership, as defined above, as a result of the MID. Table 6A reports these results by specification. Notice that for the United States on average, based on the econometric results in table 4, this exercise suggests a net negative impact of the MID on the likelihood of homeownership (although the effects are all not statistically significant), whereas all but one specification reported in table 5 imply a relatively small positive (and statistically significant) impact. (The specification in column 6 of table 5 implies a very small but statistically significant negative net effect.) Our core specification reported in column 5 of table 5, which allows the impact of the MID to vary by regulatory restrictiveness and by income status, results in a net positive gain in the number of homeowners by 3.2%, and this is the estimate we proceed with to compute the subsidy cost per net additional homeowner.
There are an estimated 115 million households in the United States in 2010 (the most recent Census Bureau estimate available). 22 Hence, specification 5 in table 5 implies that the subsidy in any given year generates 3.68 million new homeowners in the United States (3.2% times 115 million). At an estimated total cost of $104.5 billion in 2011 (Office of Management and Budget, 2010) , the subsidy per converted homeowner thus amounts to a staggering $28,397 per year.
23 The (nonsignificant) coefficients on the MID variable reported in the various specifications in table 4, if taken at face value, all imply that the taxpayer may spend $104.5 billion in 2011, with the overall net effect being that fewer households own, as a consequence of the MID. 23 The costs are substantially higher according to the results reported in column 7 of table 5, which allows the impact of the MID to vary by regulatory restrictiveness and income status, net of the influence of acrossstate movers. This specification implies a net positive gain in the number of homeowners of 0.7%, suggesting that to move one renter household into homeownership through the MID costs U.S. taxpayers $129,814 in forgone tax revenue annually.
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THE REVIEW OF ECONOMICS AND STATISTICS Table 6B documents the implied average change in the propensity to own for low-, moderate-, and high-income households as a consequence of the implementation of an MID of 26%, the sample average. Results are reported separately for tightly and loosely regulated places (corresponding to the categorization in table A2). Whereas in these polar cases, the effects of the MID on the propensity to own are never statistically significant for low-income households, the effects for moderate-and high-income households are not only statistically significant but also quantitatively meaningful. In the most tightly regulated places, the introduction of the MID reduces the propensity to own, depending on the specification and income category (moderate or high), by between 18% and 28%. In the least regulated places the propensity to own increases by between 13% and 28%.
E. Additional Robustness Checks
In this section, we briefly describe additional robustness checks undertaken and refer interested readers to the online appendix for more detail. First, we consider whether the results of our key specification are sensitive to the inclusion of 1980 tract-level housing composition controls. We reestimate our core specification, model 5 of table 5, without these controls. Next, we examine our three-way interaction effects by income groups more closely by reestimating our core specification using four or even five income categories instead of only three, both with and without housing composition controls. Summary statistics for the additional income categories are reported at the bottom of table 2. These robustness checks yield results that are consistent with our key findings. Interestingly, the negative three-way interaction effect between the MSR and regulatory restrictiveness, as reported in the online appendix, is consistently strongest for the second-highest income group.
Finally, we compare the findings of our core analysis with the results from an aggregate MSA-level analysis. Our household level (core) analysis allows us to carefully identify the effect of the MSR on individual tenure decisions, depending on income status and supply conditions and controlling for numerous time-invariant and time-varying characteristics. We two-way-cluster on households and State Â Year in the household-level analysis, accounting for household correlations. An MSA-level analysis allows for an alternative manner to account for household (within MSA) correlations and provides a useful robustness check. Moreover, our key variable of interest, the MID, varies at the MSA level; thus, it is sensible to consider a specification that aggregates the other variables to the MSA level. We therefore use our household data to aggregate up, for each PSID year, to the MSA level, dropping MSAs that cross state borders. Summary statistics of the resulting MSAlevel panel and model estimates are reported in the online appendix. Overall, the results are comparable to those of our core analysis: the MID has a positive effect on the proportion of homeowners in elastically supplied markets and a negative effect in inelastically supplied markets.
VI. Conclusion
This paper provides a first look at the impact of the combined state and federal mortgage interest tax subsidy on homeownership attainment, taking into account housing supply conditions via a measure of regulatory restrictiveness in local housing markets. We find that the MID has no statistically significant impact on homeownership attainment in aggregate. However, the MID does have an impact on individual homeownership decisions-both positive and negative-depending on the restrictiveness of land use regulations at the place of residence and the income status of the household. In places with more elastic housing supply, the MID has a positive effect on homeownership attainment, but only for higher-income groups. In more restrictive places, the mortgage tax subsidy has a significant adverse impact, again only for higher-income groups. The MID has no impact on the homeownership attainment of low-income households regardless of regulatory status. We speculate that this is because the housing market within a city tends to be segmented by income and the MID provides a tax subsidy only to the relatively higher-income households that itemize. Consequently, we expect that lowerincome housing will generally not experience house price changes due to changes in the subsidy.
One argument in favor of the MID is that it increases homeownership attainment and as a result creates positive externalities. Recent research has highlighted that the positive externalities associated with homeownership may help improve local communities confronted with underperforming public schools, lack of social capital, and poor governance (Hoff & Sen, 2005; DiPasquale & Glaeser, 1999; Hilber & Mayer, 2009; Fischel, 2001) . However, these positive externalities are likely confined to-typically highly urbanized-places with inelastic housing supply, wherein civic engagement and investments into local public goods are capitalized into local house prices. Our research suggests that the MID decreases rather than increases homeownership attainment in these places. In places with lax land use controls, the MID has a positive impact on homeownership attainment, yet in these elastically supplied-typically less urbanized-places, homeownership may generate few or no positive externalities (Hilber & Mayer, 2009; Hilber, 2010) . Thus, a central implication of our paper is that there is a disconnect between the places in which positive externalities of homeownership exist and the places in which the MID is able to generate increases in homeownership. We conclude that the MID is a costly and ineffective policy for boosting homeownership and social welfare.
To fully understand the efficiency (and distributional) impacts of the MID, future work might examine its impact on the ''overconsumption'' of owner-occupied housing by income and regulatory status. This paper examines only a 635 THE MORTGAGE INTEREST DEDUCTION AND ITS IMPACT ON HOMEOWNERSHIP DECISIONS portion of the total subsidy to homeowners. We did not examine the effect of other subsidies to homeowners: imputed rent is untaxed, capital gains are untaxed for most households, and property taxes are tax deductible. Another area for future research is to explore the extent to which these other tax subsidies to homeowners also generate unintended consequences, particularly in more inelastically supplied housing markets.
